Structural insight into the binding mode between the targeting domain of ALE-1 (92AA) and pentaglycine of peptidoglycan.
ALE-1 is a glycylglycine endopeptidase that selectively targets and lyses Staphylococcus aureus, and is expected to be a next generation antibacterial agent because of its substrate specificity to pathogenic bacteria. It has a central catalytic domain and a targeting domain called 92AA. 92AA has been shown to recognize pentaglycine, but the molecular mechanism by which it recognizes and interacts with pentaglycine has not been elucidated. To predict the binding modes of pentaglycine is important for estimating the catalytic reaction mechanism of ALE-1. In the present study, we characterized the binding cleft of 92AA by a computational method and modeled the complexes formed between 92AA and the pentaglycine of peptidoglycan by a binding simulation. In addition, we performed precise simulations of the molecular dynamics by which the complexes identify the amino acid residues interacting with the pentaglycine. We also experimentally constructed mutants in which the amino acid residues present in the binding cleft were changed by site-directed mutagenesis and assessed their ability to bind to peptidoglycan by ELISA. Based on the results of these analyses, we proposed a mode of binding between 92AA and the pentaglycine of peptidoglycan, and modeled the energetically stable complexes between 92AA and the pentaglycine.